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Good afternoon. It looks like you have had a busy
day, and we are the last panel. We will try to make this
as interesting as we can for you.

I always like to start when we are talking about
water with a reminder of what a valuable commodity
it is for the state of New Mexico. The quote that I
particularly like from former state engineer Tom Turney
that I think puts into perspective just how little water
we actually have in New Mexico is “More water flows
along the Columbia River in Washington in 15 minutes
than flows in all of New Mexico in a year.”

Likewise, I stole Figure 1 from the state engineer’s
website. I have always found this chart to be
particularly interesting. This is a 2000 year analysis of

rainfall in New Mexico from tree rings. If you’ll notice
there on the left the arrow says average rainfall in
New Mexico. Over toward the right side you will see
a yellow dot. That is the alleged drought of the 1950s.
You will notice that the drought is equal to the average
rainfall in New Mexico over 2,000 years of our history.
You’ll notice that on the very right hand side up until
2000 was the precipitation curve that we were in, much
higher than average rainfall. I think the point is that
we need to continue to focus on water. The governor
has declared 2007 as the Year of Water. We need to
focus on how valuable this is and that our state’s
economic growth is entirely dependent in my view on
the availability of water and, of course, using the water.
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Figure 2 is a picture of how water gets used in
New Mexico. You’ll notice that little white slice that
says 2 percent is used for power production. The other
0.8 percent represents all other commercial and
industrial use. In fact not a lot of water is used for
industrial purposes in New Mexico right now, but it
clearly is very key to supporting our industrial
processes. I want to talk with you briefly about electric
power generation specifically.

Figure 1. New Mexico rainfall over 2,000 years
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Figure 3 is simply intended to show you the amount
of water that is consumed at various power plants in
which PPM has a stake. We do not own 100 percent
of all of those. This is just our share of the water.
What I want to call your attention to is the very right
hand column, which is gallons divided by kilowatt hours
produced. You’ll notice that some of the older plants
along the top, like the  San Juan Generating Station up
in the Four Corners area, a coal-fire plant, produces
about 0.6 gallons per kilowatt hour. Afton, which is the
fourth one down, is one of the new gas-fired power
plants. It is much less consumptive of water. If you
drop further down to the wind energy center, you see
zero water consumption, which is one of the values of
renewable energy.

How do we use water in a power plant? Some
people say they never really knew that water use was
necessary for a power plant. Without going into all the
engineering details about what happens, in a steam
electric plant, which includes our coal-fired plants, our
nuclear plants, and some of the older natural gas-fired
plants, we boil water in a boiler. You might think of it
as a tea kettle. We take the steam off of the tea kettle,
run it through a tube, spinning a pinwheel—we call it a
turbine. That turbine in turn drives a generator, which
is just a magnet that spins inside a coil of wire and that
makes electricity, somehow, which we have never
really been able to understand, but it works. We actually

Figure 2. New Mexico’s water use
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2005 2005 2005
Year-To-Date Year-To-Date Year-To-Date

06-Mar-06 PNM Share
JLR PNM Share Net Fresh Water

Plant kWhr Generation Consumed - gallons Gals/kwh

San Juan 5,727,707,300 3,423,181,630 0.598              
Reeves 100,992,200 82,979,504 0.822              
Las Vegas 0 0 -                  
Afton 53,203,000 1,803,300 0.034              
Lordsburg 83,141,000 11,444,070 0.138              
Four Corners 1,437,792,000 14,672,300 0.010              
Four Corners 1,437,792,000 695,366,952 0.484              
Four Corners 1,437,792,000 710,039,252 0.494              
Palo Verde 2,634,429,000 74,544,416 0.028              
Wind Farm 513,179,690 0 -                  
Delta Person 10,272,393 427,400 0.042              

10,560,716,583 4,304,419,572
2005 Gals/kwh 0.408

Figure 3. Water consumption - PNM NM power plants

need to use a lot of water for one particular purpose,
not so much in making the steam, but in recovering
that steam and cooling it down so that we can reuse
that water in the boilers. This steam is super heated.
You cannot put it directly back into the boiler without
blowing up the boiler, which is a really unfortunate
incident that we do not want to see happen. We have
to take this hot steam once it has passed through the
turbine out somewhere and cool it off.

Figure 4 is kind of a tough diagram to look at, but
basically it depicts the different ways that you can cool
that steam. In some places in the United States, if you
are on the Great Lakes or on the oceans, you can
simply take sea water in and run it over the coils that
the steam is coming from right back out to the ocean,
lake, or presumably a large river. Having neither large
rivers, oceans, or lakes of any size here, we have to
construct a cooling tower. At the San Juan Generating
Station, for example, we draw water from the San
Juan River and bring it in to a large pond or a small
lake that we have constructed. We let it settle, and we
then pump it into the cooling towers. The water, like in

a swamp cooler, drips down from the top of the cooling
towers, about a 200- or 300-feet fall, in which are the
coils that contain the steam. It cools the steam. When
you put cold water on those hot pipes, you evaporate a
lot of water. That is how we consume most of the
water, and it is just in cooling the steam coming out of
the power plants. In the case of the San Juan
Generating Station, in total that adds up to about 22,000
acre-feet of water per year.

Again, using San Juan as an example, we do have
a water conservation plan that is in effect. Only six
percent of the total water that we consume is actually
discharged on site. We are a zero discharge facility, so
it goes into holding ponds. The rest of it of course is
reused or evaporates. We reuse it up to ten times before
it ultimately evaporates. We do a lot of chemical
treatment to prevent scaling.

We are looking at different alternatives to the use
of water, one of which is dry cooling. Dry cooling is
more akin to the radiator in your car rather than a
swamp cooler, where the water is in a contained loop.
When you drive down the highway and run the fan, it
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Figure 4. Water at power plants

cools off the water that goes back through your engine.
Dry cooling is the same or similar in a power plant.
We put the tubes that have the steam in them out in a
big radiator, and we run huge fans, and blow air across
those structures so that we cool the water before it
goes back to the boiler. The problem is that you
consume a heck of a lot of electricity running these
huge fans. In the hottest times of the year, these do
not cool the water very well.

The second thing that we have looked at is
degraded water in various shapes and forms. Mr. Yates
as I understand it is going to talk about the potential
use of produced water, so I am not going to go into
that in any detail. We have looked at that. The problem
is the price of recovering and treating it.

I guess that it is a key message that I want to
leave with you. In terms of water quality, how important
is the quality in terms of the electric power industry?
In a sense, it is not important. We can take very
degraded water. We can treat it, clean it up, and use it

in cooling towers, and we can even use it for the boilers
if it is cleaned up sufficiently. The problem is cost.
Those costs right now are pretty significant. If we incur
those costs, it ultimately shows up in your electric rates,
and that is the trade off.

Renewable energy sources of course are another
really good source. We are focused significantly on
the use of wind energy. The New Mexico wind energy
farm, for us, is a large amount of power. It is about
200 megawatts. Our peak load is something just shy
of 2,000 megawatts a year. It is something close to or
a little bit over ten percent of our energy supply. That
is the highest amount of wind energy that any utility in
the United States has as a percentage of the power
that it supplies to its customers. There are no emissions
and no use of water. The problem of course is that the
wind does not always blow. You have to have something
to back up wind energy, and that is where we use our
coal-fired and natural gas-fired plants.
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We have recently announced that we will be
purchasing power from the biomass power plant that
is going to be constructed in the Estancia Valley. It
does not have the virtue of using no water as wind
energy does. It uses about the same amount of water
as does any other fossil fuel power plant. However,
what it does do is make use of the waste coming off of
the rangelands and the forests that are going to help
restore the water tables in those areas. It will improve
the yield of water and groundwater recharge. In some
sense, it is a benefit to water that we are using that
plant. Also, from a greenhouse gas emissions point of
view, it is considered to be carbon neutral, because
you are releasing the carbon and the trees capture it.
It is a net zero.

In conclusion, I would like to reiterate that I think
that for the growth of New Mexico’s economy, there
could be nothing more important than water. We do
need to pay top attention to it. I hope in this next
legislative session that there is a lot of emphasis put on
degraded water of all sorts that could be used in the
state. There is a lot of that, and we are going to have
to figure out eventually how we are going to use it and
treat it economically in order to support the industrial
needs of the state. I appreciate your time and attention,
and I look forward to any questions you may have
when the panel has concluded. Thank you.


